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The universal use of Hyatt Roller 

Bearings is their highest recom 

mendation. In the leading tractors 

and farm implements the country 

over you'll find Hyatt Bearings. 
injecting speed and economy into 

power farming. They have a repu- 

tation for performing the best 

where work is the hardest. 


HYATT ROLLER BEARING COMPANY 
Tractor and Implement Bearings Div., Chicago Industrial Bearings Division, New York 
Motor Bearings Division, Detroit Pacific Coast Office, San Francisco, Cal. 
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Considerations Affecting Belt Speeds 


By A. B. Welty 


Mem. A.S.A.E. Mechanical Engineer, Emerson-Brantingham Company 


LTHOUGH steps have been taken by this and other en- 
gineering societies toward the standardization of trac- 

tor belt speeds it must be admitted that the ideal belt speed 
for any particular type and size of tractor, when the tractor 
alone is considered still is an open question. From the strict- 
ly manufacturing standpoint there is a tendency to propose 
as a standard a speed which is a compromise, or speeds which 
are a series of compromises, based on existing practice. From 
the standpoint of the strictly tractor designer there is a ten- 
dency to settle on a speed such that the designer is not like- 
ly to be embarrassed in finding room for the gears and belt 
pulley. The farmer himself desires a belt speed which will 
give satisfactory operation combined with ease in handling 
and belt economy as regards both investment and durability. 
The experimental engineer interested chiefly in belt-driven 
machinery shares each of the foregoing viewpoints in some 
measure, but particularly that of the farmer. It is from 


this viewpoint that the following considerations are pre- 
sented. 


The normal belt speed of the various well-known, wide- 
ly used tractors varies from about 1900 feet per minute to 
more than 3900 feet per minute. As a result, manufacturers 
of belt-driven machinery not only must maintain a list of 
assorted pulley sizes for each model they manufacture, but 
they must in some manner find out the belt speed of the 
tractor or other engine which is to drive the machine before a 
drive pulley of proper size can be selected and installed. 

For example, if a thresher designed for a cylinder speed of 
1150 revolutions per minute were to be driven by a tractor 
having a normal belt speed of 1900 feet per minute, the drive 
pulley on the thresher cylinder shaft should be 6.31 inches in 
diameter. If for any reason it were desired to drive this sam2 
thresher by a tractor having a normal belt speed of 3900 feet 
per minute it would be necessary to remove the pulley from 
the cylinder shaft and substitute one 12.95 inches in dia- 
meter. Between these extremes comes a large variety of belt 
speeds calling for a large variety of pulley sizes. This is 
sufficient to show the imperative desirability of standardized 
belt speeds. 

From the standpoint of strains on shafts and bearings the 
use of high belt speed is eminently desirable. The horse- 
power transmitted by a belt may be expressed fundamentally 
by the formula 


Horsepower = feet per minute X effective pull in pounds 


33000 
_ It is obvious that the effective belt pull required to trans- 
mit any given horsepower may be reduced by increasing the 
velocity of the belt. For example, to transmit 25 horsepower 
at a belt speed of 2000 feet per minute an effective belt pull 
cf 413 pounds is required, as shown by the equation 


25 hp. = 2000 X 413 


33000 
By increasing the belt speed to 3500 feet per minute the 
effective belt pull would be reduced to 236 pounds, thus: 
25 hp. — 3500 X 236 


33000 

The pull on the shafts and their bearings due to effective 
belt pull at 2000 feet per minute would be about 75 per cent 
greater than at 3500 feet per minute. It is, of course, under- 
stood that the effective belt pull is the difference intention be- 
tween the tight and loose sides of the belt, while the pull act- 
ing on shafts and bearings is the sum of the tensions in the 
tight and loose sides. However, maintenance of the necessary 
effective pull by a belt depends on the total friction between 
belt and pulley, and this in turn on the product of coefficient 
of friction and belt tension. Assuming the coefficient of fric- 
tion to remain substantially uniform, it seems reasonable to 
conclude that the belt tension must be maintained at a point 
proportional to the maximum effective belt pull required; 
consequently the foregoing discussion of the effect of belt 
speed on effective belt pull may be considered as applying 
also to total belt tension. . 

As a natural consequence of requiring a lower effective 
belt pull at the higher speeds to transmit a given horsepower, 
it follows that narrower belts and pulleys may be used with 
the higher belt speed. Allowing 55 pounds effective pull per 
inch of belt width, at 2000 feet per minute, and adding five 
pounds per inch of width to the effective pull allowed at the 
higher speed (to offset the increased effect of centrifugal 
force) we find that to transmit 25 horsepower at 2000 feet 
per minute, a 7 14-inch belt will be required, while at 3500 
feet per minute the width will be only 3.94 inches, thus: 

413 = 7.5 inches width of belt required at 2000 feet per 


55 
minute. 


236 = 3.94 inches width of belt required at 3500 feet per 


55-++5 
minute. 

This means that at the higher speed a belt of any given 
length would be about 47.5 per cent lighter than that re- 
quired for the lower speed, and the investment in belting 
should be in somewhat the same proportion. 

Increased belt speed permits the use of larger pulleys on 
the driven machine, this being particularly important and 
desirable on threshers having cylinder speeds of 1000 revolu- 
tions or more per minute. It is well understood that small 
pulleys, in relation to belt thickness, are extremely unde- 
sirable from the standpoint of both power transmission and 
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belt life. It is a fairly well-accepted rule that satisfactory 
operation cannot be expected unless there are at least two 
inches of pulley diameter for each ply of 30-ounce duck in a 
canvas or rubber belt, and considerably larger pulleys are 
desirable if anything like maximum belt life is to be attained. 

For the main belt drive between tractor and driven ma- 
chine stitched canvas belting has probably been used more 
in the past than all other kinds of belting combined. It is, 
therefore, of importance that canvas belting sometimes fails 
by cracking transversely, and it seems reasonable to infer 
that this cracking results from repeated flexing under ten- 
sion. By reducing the shortness of flexing, with the use of 
the higher belt speeds and larger pulleys we may expect to 
prolong the life of all kinds of belting very materially. 

There is a fairly common belief among operators of farm 
machinery that an engine will develop more power with a 
long belt than with a short one. This impression is, of course, 
erroneous, but in handling the varying loads and momentary 
overloads such as are encountered in threshing a given en- 
gine often will perform more creditably with a long belt 
due to the greater amount of energy stored in it by virtue of 
its velocity. Insofar as the performance of the engine is 
concerned the entire weight of the belt may be considered 
as flywheel weight acting at the rim of the belt pulley. 

However, the purpose of introducing this thought is not 
to advocate the use of long bel(s, but rather to call attention 
to the beneficial effect of the main belt as a reservoir of 
power, and to point out that the amount of energy stored in 
a moving belt increases, not in direct proportion to its speed, 
but in proportion to the square of the speed, according to the 
well-known formula for kinetic energy. 
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KE= ¥% mv’ 

Important as is the sum total of the advantages set forth 
above, high belt speeds have their disadvantages. One of 
these is the increased diameter and weight of pulleys. With- 
in the limits likely to be encountered in practice the matter 
of weight is of such small consequence that it can be dis- 
missed without further consideration. The larger diameter 
of the belt pulley often becomes a matter of serious concern, 
as many tractor designers will testify. Taking a farsighted 
view of the matter it would seem better to adopt a reasonably 
high belt speed and build every tractor in conformity with 
it rather than to design the tractor first and put on a pulley 
of such size as there might happen to be room for, allowing 
the belt speed to be what it may. 


On the usual types of farm machinery, such as grain 
threshers, clover hullers, silage cutters, feed grinders, corn 
shellers, saw mills, wood saws, etc., there seldom is any lack 
of room for a pulley of such diameter as to permit belt speeds 
as high as have been recommended for agricultural practice. 
Occasionally a serious exception to this statement occurs, 
such as the adaptation of grain threshers for threshing peas 
and beans. For making this adaptation (and it is one which 
may become desirable with almost any make and size of 
grain thresher) the speed of the threshing cylinder must be 
reduced about half, calling for the installation of pulleys 
twice the normal diameter. 

In conclusion, the reader’s attention is called to the state- 
ment appearing on page 1144 of the ninth edition of Kent’s 
Mechanical Engineer’s Handbook which reads: “The belt 
speed for maximum economy should be from 4000 to 4500 
feet per minute.” 


of Tractor Plowing 


By J. Leo Ahart 


Mem. A.S.A.E. “Boni Agri” Farms, Dow City, Iowa 


AN farmer who has used horses for plowing, following 
the custom of beginning at the outside of the field and 
going around it continually until finished, knows the follow- 
ing facts about this method of plowing: 

1. It is the quickest way to plow any field completely. 

2. One will always finish in the center of the field regard- 
less of its size or shape. 

3. There will be no odds and ends left to plow afterwards. 

4. It results in the minimum number of deadfurrows and 
backfurrows. 

5. It requires no setting of stakes or measuring off of dis- 
tances. 

6. Its main objection lies in the fact that the horses 
tramp the life out of the freshly turned soil in the turn rows 
leading away from each corner. 


The same man will recognize as the chief limitation of 
the modern tractor plowing outfit its inability to turn an in- 
side corner successfully with the plow in the ground after the 
first round is made. He will say that tractor plowing would 
be ideal if this problem were solved, if one could plow around 
a field with a tractor and at the same time eliminate the one 
objection he has to this method of horse plowing. In some 
communities the horse farmers consider the packing of the 
soil in the turn rows a serious objection and for this reason 
they plow their fields by marking out lands and plowing each 
land separately, even though they may lose the many advan- 
tages of plowing around and around the field. 

The power farmer has generally used the same method of 
plowing out lands with his tractor from the start because 


he has known no other way to meet the difficulty at the in- 
side corners. Another reason why tractor plowing is almost 
always done in this manner at the present time is that the 
thousands of tractor interested farmers who have attended the 
many tractor plowing demonstrations during recent years 
have always observed that the demonstration plowing was 
done in lands. It was natural for one to think that the trac- 
tor and plow manufacturers would use the best available 
method in order to show off their products to best advan- 
tage. Consequently, the method was adopted wherever trac- 
tors are used. However, it was the only method that could 
be used at a demonstration and give each exhibitor an equal 
chance in the same field. It should not be taken for granted 
that it is the best method of plowing for the individual to use 
generally. Any farmer may well ask himself the question: 
Was the demonstration field really completed and would I be 
willing to accept it, taken as a whole, as a good job of plow- 
ing? 

Any power farmer who has done any plowing knows the 
faults and limitations of this method. He knows the cost 
of the time that is lost in traveling with the plow out of the 
ground a number of times over the same ground at the ends. 
It can easily amount to five or ten per cent of the total time 
spent in plowing a regular shaped field. Heknowsthedifficul- 
ties which are sure to follow if the lands arenot staked out ac- 
curately, one difficulty being the inevitable floundering with 
the outfit on the plowed ground to finish a point. It is such 
things as this which take a good share of tractor enthusiasm 
out of the owner and which his neighbor is certain to observe. 
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(Left) Mr. Ahart plowing with his three-plow outfit at Boni Agri Farms. Note the turn strip, retouched white, in 
(Right) A small field of a few acres which was plowed according to the Ahart 


the distant corner at the right. 
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method. There were no backfurrows in this field, and the only deadfurrow can be readily seen 


Perhaps he has given up trying to do a good job of plow- 
ing with the tractor in his irregular shaped fields because 
if he has to finish a number of scattered patches with horses 
why not plow the whole field with horses? He will do it 
sooner or later if he does not change his method of tractor 
plowing. He knows that plowing out the headlands either 
with the tractor or horses after the tractor has run over it 
many times is not a pleasant or satisfactory task. 


If we accept the method of plowing out lands as the 
best available knowing its many faults which we will have 
to admit sooner or later, we would not be keeping pace in 
this important regard with the rapid advance which has 
characterized the tractor industry. The problem has been a 
difficult one for the manufacturer. While he has been forced 
to recognize in the matter a large part of the sales resistance 
he has had to meet, and is meeting, the policy has seemed to 
be that the less said about it the better. The writer has at 
hand a service manual which is being distributed by a large 
manufacturer. In it are incorporated brief directions for 
plowing a regular shape of field in three different ways and 
for plowing a triangular field. In three of the four cases dealt 
with the operator is-made to believe that he can expect to 
finish the field with horses. No attempt is made to 
show how a field with curved sides or otherwise irregular in 
shape can best be plowed; and neither is an attempt made to 
meet adverse topographical conditions. 


There is obviously great need for research in the matter 
of plowing methods to meet adverse conditions. The ability 
of a machine to accomplish satisfactory work in every parti- 
cular will determine its future demand and plowing is the 
biggest tractor job. 

Through experience as a farmer in a hilly section of the 
country, the writer has met about every problem and condi- 
tion which can confront a man while plowing with a tractor. 
He realized a few years back that if the power farmer was to 
have a method of tractor plowing which he could use eco- 
nomically in all his fields, regardless of size, shape, and topo- 
graphy, something quite different from anything in general 
use would have to be devised. To be definite and usable any 
new plan would have to be based on true engineering princi- 
ples and so simple that the average operator could appre- 
ciate its advantages after a single trial. 


The best solution to the problem seemed to be a system 
of plowing around the field and providing for the outfit to 
make the turns successfully. This plan obviously would take 
care of all shapes of fields and make it possible to plow hills 
by themselves to prevent throwing the furrows too much up- 
hill, the remainder of the field being plowed separately. 
Strips of land of the proper width definitely laid out for the 


turning to ke done on could be left at each corner and thes2 
could be plowed afterward. With this idea as a founda- 
tion, the development of the method began three years ago. 
At first no attempt was made to mark off the turn strips and 
the corner was allowed to take care of itself. The result was 
a turn strip of uneven width and ragged sides and the 
finished job was not satisfactory. When plowing under sweet 
clover for corn, for instance, the poor job of plowing at the 
corners made necessary considerable extra work with the 
disk before the field was ready for the planter and to prevent 
the clover from growing. It is very unsatisfactory to plow 
over ground which has once been plowed, especially in sod. 

It was found that by locating the turn strip accurately on 
the bisecting line of the corner angle and marking it off with 
all the bottoms of the plow set to plow three or four inches 
deep much time was saved and the finished result was a com- 
plete and satisfactory job. By throwing the mark furrows 
away from the center of the turn strip, no difficulty will be 
had with the plow on entering and leaving the soil and no 
backfurrow will result when the turn strip is plowed out later. 
The rule for neat work is to pull the trip as the point of the 
first bottom reaches the mark furrow in every case. The 
plow will then enter and leave the ground all within the width 
of the mark furrow if the vertical hitch is correct and the axle 
hangers properly lubricated. 

At first, the turn strips were located by taking time be- 
fore the field was plowed to measure carefully the angles at 
the corners and set a stake well out into the field to guide the 
operator in laying out the mark furrows. It was not very 
accurate in hilly land on account of varying length of pace 
in going up and down hill, for the method to function proper- 
ly requires that the turn strip be exactly on the bisector, and 
trouble was frequently encountered when the distances were 
paced off. Besides, it required considerable time to stake out 
a field, especially if it happened to be irregular in shape. 

Experience as an officer in field artillery led to the adop- 
tion of an angular measuring instrument similar to that used 
in that branch of the service. The patented instrument de- 
signed especially for use in plowing has been called the angle- 
meter. It is very simple and can be carried easily in the vest 
pocket. It locates without having to get off the tractor the 
bisector of any corner angle in a few seconds. While its 
accuracy might be doubted at first blush, there is ample pro- 
vision for the beginner to check his measurement and good 
results are assured. The instrument itself consists merely of a 
scale with a string attached so that a constant radius may be 
maintained between the eye and the scale; with the freeendof 
the cord held between the teeth or under thechin,and thescale 
held perpendicularly to the cord, the horizon between the two 
sides of the field leading away from the corner can be 
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measured quickly in the same manner as a yardstick is used 
to find the length of a log. The bisector is then readily loca- 
ted by simply scaling the half angle. Proper divisions on 
the scale make this calculation very simple. Topographical 
conditions do not affect the use of the instrument. 


In practice the method operates, stated very briefly, as 
follows: The operator enters any field with his outfit and 
without any preliminaries proceeds to plow. If the field is 
fenced he plows one round before laying out the turn strips 
because this is the best way to plow the ground which is 
farthest into the corners. As he comes up to the first corner 
he stops the outfit, locates the bisector, and plows the mark 
strips for a distance of a few hundred feet away from the 
corner. It is not best to lay out the turn strip the full length 
because it may be desirable to correct it a little later on and 
it can be easily prolonged if necessary. At the end of the 
second round the field is laid out. 


It will be observed that the turning is done on different 
ground each time, this eliminating the packing of the soil. 
Thus one of the main objections a farmer usually raises 
against tractor plowing is removed. The turns are made 
very quickly and the time lost with the plow out of the ground 
is very small. During a demonstration before representatives 
of a large tractor manufacturer recently, which was given 
by the writer at the request of this concern that the merits 
of the method might be studied at first hand, and in which 
a small two-bottom outfit was used, the time required at the 
turns averaged nine seconds. For this demonstration a very 
irregular and hilly field about six acres in area was chosen. 
It was straight only on one side and was a field that would 
ordinarily be considered impractical to plow with a tractor. 
The plowing began at nine o’clock and was easily finished at 
six o’clock, an hour being taken out for lunch. It was the 
first time the operator had used the method. A number of 
horse farmers present could find no fault with the work, either 
while it was being accomplished or with the finished job. 
The statement was made that it was the first demonstration 
field observed which was really finished and ready for sub- 
sequent seedbed operations. In this demonstration no at- 
tempt was made at speed. It was made primarily that the 
workings of the method might be studied. 


Here at “Boni Agri” where we have fields of every shape, 
size, and topography that will be found on the average farm 
in the hill section of western Iowa, horses have never 
followed the tractor to finish any field. Extra pains were not 
taken that this statement might be made truthfully. It is the 
natural consequence of the method of plowing used. We 
have developed and standardized also a method for crossing 
ditches without stalling the outfit and a method of getting 
around straw piles and similar obstructions neatly, both of 
which have been found very valuable in completing a field 
in good time and introducing system into the work. 

It is one thing to turn a large acreage during the first few 
days with a tractor plowing outfit in a large, level, and regu- 
lar shaped field, but to secure a high average daily perfor- 
mance for the completed job with the same outfit in a hilly 
and irregular field is quite another matter. The method of 
plowing which we have developed, and which has been called 
the Ahart method for want of a better name, is designed to 
meet successfully the obstacles which commonly interfere 
with continucus operation until completion in the fields of 
the average corn-belt farm, and to remove the objections 
which the dyed-in-the-wool horse farmer has had good reason 
to raise against tractor plowing. With us the method has 
meant the difference between profit and loss in our tractor 
plowing operations. It is a method of universal application, 
except where many deadfurrows are necessary on account of 
poor drainage: it is easy on the operator and machinery. 

The method is fast replacing other methods in this local- 
ity, and where it is once tried plowing in lands seems to be 
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forgotten; at least, it has been our observation that plowing 
in lands has never been resorted to after once using the new 
method. Dealers have been quick to see the possibilities of 
the method in lessening sales resistance and are doing their 
demonstrating with it with success. It is also a splendid 
method to use with a high lift gang plow and horses as some 
farmers are finding for with it no turning is done on the 
plowed ground and the minimum of time is lost in turning. 

Epiror’s Nore: Unquestionably Mr. Ahart has discovered the one best 
method of plowing with a tractor. It will be noted in the foregoing 
that the “anglemeter’”? used with this method has been patented. The 


anglemeter and, the manual describing the Ahart method in detail may 
be purchased from Mr, Ahart at a nominal price. 


Horsepower Requirements of Silage Cutters 


Epitor AGRICULTURAL ENGINEERING: 

AVE you any data on file regarding the horsepower re- 

quired to drive a silage cutter equipped with blower and 
without? Also is there any recorded data showing the power 
required with straight knives or curved knives? 

J. MacGRrecor SMITH 
Professor of Agricultural Engineering, 
University of Alberta, Canada 

Until the last two years we have been manufacturing the 
cylinder type of silo fillers only. Consequently our tests have 
been more thorough on this type of machine, although we 
have done considerable testing during that time on flywheel 
cutters. You understand it is practically impossible to esti- 
mate the exact power requirements for cutting only and for 
elevating only with the flywheel type of cutter. 

As to the power required to operate silage cutters with 
curved or straight knives, we have no such data inasmuch 
as all our tests have been made with curved knives. My per- 
sonal opinion on this is that it requires a certain amount of 
power to cut regardless of whether it is being done with 
curved or straight knives, although a curved knife naturally 
would require a longer time to make its cut while it is being 
drawn past a shear plate. It requires a somewhat longer 
shear plate on a straight knife than on a curved knife al- 
though the power requirements must be exactly the same, 
even though a curved knife requires more time for cutting. 

The power requirements on a 30-foot silo with a cylin- 
der cutter and conditions favorable are very nearly one 
horsepower per ton. We have also made tests on 40-foot 
silos and we find if conditions are favorable that this can be 
done with 1.2 to 1.3 horsepower per ton. If we assume that 
it requires '4 horsepower per ton to do the cutting, then on 
a 40-foot silo it would require 40 per cent of the power for 
cutting, which amounts to .52 horsepower, and 60 per cent 
for elevating, which is .78 horsepower, or a total of 1.3 horse- 
power, which I believe is very near the average horsepower 
requirements. Our experience has been that with flywheel 
cutters on 40-foot silos it would require from 1.8 to 1.9 
horsepower per ton. In making these tests we have always 
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RESULTS OF TESTS FOR CAPACITY AND HorsEPOWER 
REQUIREMENTS OF SILAGE CUTTERS MADE BY THE 
UNIVERSITY OF WISCONSIN, SEPTEMBER 1921 

(Height of silo 40 feet) 5 
Make Type of - ut "oe - roe " — 
—inches ton hour required 
— - Cylinder 21/40” 1.27 14.28 18.14 
17” knife 
15” throat 
B. Fly wheel 3” 2.02 9.03 18.24 
15” knife 
13” throat 
Cc Flywheel %” 2.20 14.28 31.42 
16” throat 
D Flywheel 34” 2.23 12.36 27.56 
15” throat 
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been very careful to have the power and cutter in the right 
proportion, that is, if a large sized cutter were operated with 
a limited power it naturally would require more horsepower 
per ton due to the fact that the cutter could not be fed to its 
capacity. All these tests were made with one-half-inch cut. 

On the accompanying table giving a report on tests made 
at the University of Wisconsin it will be noted that two of 
the machines werecuttinginthree-eighths-inch lengths, which, 
of course, requires a little more power, for which an allowance 
should be made. I believe that if these cutters were cutting 


Tile Size Standardization 


By James A. King 


Mem. A.S.A.E. Director of Extension, Mason City Brick and Tile Co. 


and Ralph L. Patty 


Extension Specialist in Agricultural Engineering, South 
Dakota State College 


Mem. A.S.A.E. 


N THE discussion of tile size standards, the practical 
features of factory economy must be considered as well 
as the practice and theory of design. The statements, there- 
fore, of men engaged in the production of tile have been made 
a part of this report. 

One tile manufacturer having a widely distributed pro- 
duct writes as follows: 

“We very much question whether or not it is advisable 
to make or use a 4-inch drain tile for the reason that it costs 
the same to lay a 4-inch that it does a 5-inch, and as you no 
doubt know, the carrying capacity of the 5-inch is nearly 
twice as great as the 4-inch. Under flood conditions we are 
sure that the extra capacity of the 5-inch is well worth 
while. It is a fact that a great many of our best farmers and 
engineers in Iowa are going to nothing smaller than a 6-inch 
for branches. We believe, however, that in some cases they 
are wrong and that for latterals of short length in many cases 
the 5-inch tile is large enough. * * * * 

“We feel very sure that there is no occasion at all for 9- 
inch but we do believe it would be difficult at times to get 
along without a 15-inch. It would be better to drop the 14- 
inch than the 15-inch, and it would not be difficult to get 
along without the 16-inch.” 

Another has contributed the following: 

“We think that the sizes of drain tile are pretty well 
standardized among the clay-tile manufacturers. We, after 
serious thought, cannot really make any further recommen- 
dations regarding sizes. We think they are about as practi- 
cal as possible. Of course, 4-inch tile are too small for any 
farm drainage work, and it is quite universally thought so, 
but we will practically have to continue manufacturing this 
particular size because they come in very handy for such 
work as cellar drains, etc., in connection with general build- 
ing contracting work. There surely is no real necessity for 
one-half-inch sizes; we think they are made more for a talk- 
ing point by manufacturing concerns that make them than 
because of real necessity of them. The9-inchsize isabsolutely 
necessary; they are made quite a bit cheaper than a 10 or 
12-inch because they are made by a different process, as a 
rule, and can be manufactured cheaper. There are numer- 
ous cases where an 8-inch is too small and a 9-inch would 
suffice very nicely. There would be no advantage in doing 
away with this size as far as manufacturing cost is concerned 
either as to handling or distributing.” 

In the accompanying tabulation of relative costs and 
capacities of drain tile, the retail carlot price f. 0. b. factory 


*Paper presented at the fifteenth anual meeting of the American Society 


of Agricultural Engineers, Chicago, December, 1921. 
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one-half-inch lengths the amount of power consumed would 
be approximately 1.9 horsepower per ton. Referring to the 
flywheel cutter with 15-inch knife and 13-inch throat for ex- 
ample, this required 2 horsepower per ton, and if we allow 
one-third of the power required to cut as a saving by cutting 
one-half-inch lengths, this would bring the power consumed 
approximately to 1.9 horsepower. 


Henry M. GEHL 
Gehl Brothers Manufacturing Company 


have been used as a basis of costs. Sizes from 4-inch to 12- 
inch, inclusive, represent the product of a representative clay 
tile factory; while sizes from 14 to 72 inches inclusive repre- 
sent the product of a representative concrete tile factory. 
The bulk of the drain tile of the country is now made by clay 
and cement companies who follow quite uniformly the size 
variations shown in this table. 


It will be noted that their sizes increase in units of two 
inches up to forty-eight, and beyond this point increase in 
units of six inches. For years the sewer pipe people have 
been accustomed to increase sizes of sewer pipe in units of 
three inches; and yet most of them increase the sizes of their 
drain tile products in units of two inches above the sixteen- 
inch size. 

The percentage figures represent the per cent which the 
amount of increase (either theoretical capacity or price) is 
of the smaller sized unit, not of the larger. Opposite the 15- 
inch is found capacity increase of 14.795 per cent and price 
increase of 25 per cent. This means that the amount of 
difference in theoretical capacity between the 14-inch and the 
15-inch is 14.795 per cent of the capacity of the 14-inch, etc., 
while the percentage figures opposite the 12 to 15 shows the 
relation between the 12 and the 15. 

The capacity increase for all sizes from 12 inches and 
up is computed for increases of one, two, and three inches; 
and above 48 also for increases of six inches. 

The percentage increases in capacity and cost are reason- 
ably correlative. When there is a sudden increase in cost 
percentage as compared to capacity percentage, it is because 
of a variation at that point in web thickness or length, or 
some such factor which enlarges the cost increase for that 
size. 

In the making of clay tile, the 11, 13, and 17 do not nest 
well with other sizes, and so would have a higher relative 
cost. Engineers throughout the Mississippi Valley already 
tend to increase in two-inch units above the six-inch size. 
Already sales of 7-inch is materially less than of either the 6 
or 8-inch, while the sale of 9-inch is very materially less 
than that of either 8 or 10-inch. The relative sale of 15- 
inch also seems to be on the decrease. 


In general the great basic error made in the design of 
drainage systems is to make the mains too small. The de- 
sire for economy in the cost of construction seems to overrule 
the question of ample margin of safety. Engineers are grow- 
ing away from this error. But boards of supervisors and 
private owners will persist often in sacrificing capacity and 
safety for economy. There even seems to be an increased 
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celestial THersnneesvenonneenuennensnonennoronnecnensennuenennengenvenvenceppennenaee nun vengecsuovennen soon seneeniey 63 to 66 9.751 
60 to 66 21.000 21.666 
RELATIVE Costs AND CAPACITIES OF DRAIN TILE pH one 
Price per % increased % increased 66 to 68 <ia8 
Diameter thousand feet capacity over cost over 66 to 69 9.297 
—inches f.o.b. factory’ previous size previous size - 2919 
4 28.00 68 to 70 5.969 
5 37.00 56.250 32.143 7 2.877 
6 16.00 44.000 24.324 72 7040.00 2.836 
see ane nie | BRR saat 
49 ov. Oe ) o7 a 
9 104.00 26.562 31.010 66 to 72 19.008 20.548 
ii — 21.000 ai ‘Prices for diameters from 4 inches to 12 inches inclusive are Mason 
12 170.00 19.008 7 City Brick and Tile Company, f.o.b. factory prices for clay tile. 
10 to 12 44.000 29.771 Prices for diameters above 12 inches are Minnesota Pipe and Tile 
13 17.408 Company, f.o.b. factory prices for concrete tile. 
14 221.00 15.976 - 
12 to 1 4 36.111 31.765 MMU CLL 
Hots — i ae 
oO 2 00.40 4U0 x - * e 
ae 320.00 pod peo tendency this year to use 4-inch instead of 5-inch because of 
. 12.891 ; saving in cost. If these intermediate sizes were available 
. we pig 25.000 they would be an additional temptation to economize in first 
dla = 42.857 cost at the expense of safety or capacity under emergency. 
480.00 10.803 Any justified savings thus made would be far more than off- 
tea saaee oleae set by unjustified and unwarranted restrictions of capacity 
18 to 21 a matt on other jobs. 
. ade . . 
20 to 22 21.000 16.666 Spread the saving in first cost over the total acreage 
640.00 Sane served by a ditch and it will sink into insignificance as com- 
ate bp 14.286 pared to the acre damage done when the reduction proves to 
5 8.507 be poor engineering. The saving is made only once, while 
: . ne ‘rise 43.744 the loss is repeated each time there is a wet spell in which 
a Be the ditch proves inadequate to the demands made on it. 
4 . . . : 
1080.00 7.545 When one of these intermediate sizes could be used with- 
5.967 17.391 
iat 300 —_ out sacrificing capacity of ditch this object may be accom- 
38 to 30 a anges ‘in plished by using a smaller supplementary main for that tract 
27 to 30 23.456 nearest the outlet. Thus a 6-inch would make more than a 
PH 1320.00 e556 half break in capacity between a 16-inch and an 18-inch. 
30 to 32 pg ed 10.000 The difference in cost per 1000 feet between the 16 and the 
30 to 33 aieiie 21.000 18-inch is $80; and tunis will be considerably more by the 
39 to 34 ar 12891 18.181 time they are delivered on the ditch because of greater 
4 2700.00 rat freight and haulage costs. The cost of the 6-inch is $46— 
34 to 36 12.111 12.821 only slightly over half the f. 0. b. factory cost difference be- 
_ 5710 tween 16 and 18-inch. Thus provision is made for this in- 
a 2000.00 eau onene termediate increase in main capacity at an intermediate 
ie 32338 cost. And yet it is not available in such form as to be so 
_ 2160.00 5194 tempting to the penurious-minded individual. ; } 
38 to 40 ef 5.000 Dependable figures for costs for maintaining dies and 
a 2480.00 11238 ‘iia carrying stocks in the yards are not available. The labor 
39 to 42 15.976 —s and expense of keeping costs on these items is out of pro- 
2 ann ae portion to the benefit the management would receive from 
42 to 44 9.751 8.065 keeping them. ; ; ; 
42 to 45 14.795 The only possible place where the use of 4-inch tile can 
5000.00 ease 11.940 be justified is in hilly lands where steep grades are available. 
47 — 4.318 Even there the wisdom of their use might be questioned. 
46 to 48 re 8.885 6.666 From 16-inch up the percentage increase in theoretical 
—* a. capacity for each inch increase is from 12.9 per cent down. 
- 4.123 In these sizes it is easily conceivable that variations in actual 

a “ . . . . . 

: 4.040 net carrying capacity of the finished ditch, due to accidents 
ete = of manufacture or of construction would largely nullify this 
50 to 52 8.160 theoretical difference. Thus the wisdom of increasing dia- 
Oe oe . . . 

54 4000.00 3.809 meters by less than 2-inch units seems questionable. When 
3 to ad 13;409 the 24-inch and larger sizes are reached it is indefensible. 
48 to 34 26.562 25.000 While no definite recommendation can yet be made it seems 
56 3.338 that the 4, 9, and 15-inch sizes could be dispensed with, al- 
34 to 56 cass though the 15-inch size seems to be more thoroughly in- 
34 to 57 11.419 trenched in usage. On the other hand, the trend seems to be 
56 to 58 7.270 away from it to at least a noticeable degree and the danger 
rr} 4800.00 pg of damage from false economy in its use is greater than with 
58 to 60 nes the smaller sizes. 
54 to 60 23.456 20.000 Somewhere in the region of 30-inch it would seem logical 
ae 0 a unit increase of 3 inches instead of 4 inches. 
oo to change t t f 3 inch tead of 4 inch 
60 to 62 6.777 Then again in the vicinity of 40-inch change to a unit in- 
60 to 6 10.250 crease of 4 inches. Thorough consideration, however, has 
on te 64 3.555 not been given to just what the intervals should be for the 
65 3.149 i i : : 
4 seenee oe different sizes, therefore, no recommendation can be given 
64 to 66 6.350 at this time. 
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DISCUSSION OF TILE SIZE STANDARDS 


By Davip WEEKS 
Mem. A.S.A.E. Drainage Engineer, Dakota Engineering Company 


RAIN tile diameters should be adjusted so the likeli- 
hood of flooding or excessive pressure at any point due 

to lessened capacity will be reduced to a minimum. Two 
factors must be considered, therefore, in selecting diameter 
intervals from a standpoint of design. First, the relation 
should be uniform between the drainage coefficient which 
might prevail, due to the use of the next commercial size 
larger than that required, and that coefficient which is used 
in design. The other factor to be considered is to have this 
interval as small as is in keeping with economic practice and 
still keep the relation between drainage coefficients uniform. 
In order that the relation between the possible maximum 
coefficient and the designing coefficient may remain constant 
the following relation would exist between AQ, the incre- 
ment in discharge between successive tile diameters and the 
discharge. 

(1) 4Q—K,Q . 

To find what ratio should exist between the increment in 
diameter, AD, and diameter, D, it is possible to find the rate 
of change in the discharge with respect to diameter and to 
express Q in terms of the diameter. From the Woodward- 
Yarnell formula for flow in drain tile the following relation 
will be found to exist between discharge, Q, and diameter in 
inches, D, and slope, S. 

(2) Q adn De le | 


(3) AQ 
= K,S'/D*/s 
AD 
AQ 
(4) A———AD 
AD 


Substituting in equation (1) 

(5) AD. K,S!?D** — K,D**S'/ 
or (6) AD = KD ; 

In other words, the interval in inches between tile dia- 
meters should vary in inches in a direct proportion with the 
diameter. 

If one inch is the proper interval in diameter for a 5-inch 
tile then proper intervals would be two inches for a 10-inch 


tile, three inches for a 15-inch tile, four inches for a 20-inch 


tile, six inches for a 30-inch tile, eight inches for a 40-inch 
tile, and twelve inches for a 60-inch tile. 

Other considerations, however, may make it wise to 
maintain a smaller interval between the larger sizes. It must 
be remembered that the larger tile is serving a much larger 
area, and therefore the greater cost of any excess in size is 
spread over a much larger area. If an analysis is made upon 
the basis of cost of the possible excess due to selecting the 
next larger commercial size, it will be found that a still 
larger interval would be consistent with economic practice. 
Cost per acre for the excess in size over that required by de- 
sign is not the controlling factor. 

The effect upon the possible range in drainage coefficient, 
if the above intervals were adopted, can be seen by making 
a few computations. A 10-inch tile with 0.5 as a minimum 
coefficient will drain 40 acres, if the Woodward-Yarnell for- 
mula is used. If the area is slightly over this, the 12-inch 
would be used with a resulting coefficient of 0.81 or an in- 
crease of 62 per cent. Likewise the interval between the 20 
and 24-inch gives an increase of 62 per cent in the coefficient, 
and the interval between the 30 and 36-inch gives an increase 
of 62 per cent in the coefficient. It seems that 62 per cent 
is altogether too much and might lead to undesirable results. 

much more reasonable range of intervals would result 
from assuming that the one-inch interval is proper for the 
8-inch size. If such is the case, the interval would be less 
than 2 inches until the 16-inch size is reached and less than 
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3 inches until the 24-inch size is reached, etc. Such a scale 
of intervals would result in a maximum possible difference 
in drainage coefficient, at a point of change in tile size or 
grade of 37 per cent; even this seems somewhat high. Such 
a scale, however, would make it possible to adopt the same 
standards as have been established for sewer pipe without 
any serious changes. 

Sewer pipe was standardized by the War Industries 
Board during the war to include the following sizes: 4, 6, 
§, 10, 12, 15, 18, 20, 21, 24, 27, 30, 33, and 36-inch. The 20- 
inch was left in because of its popularity. These standards 
could be adopted for drain tile without seriously upsetting 
the above theory. It is believed, however, that one-inch in- 
tervals should be retained at least up to a 10-inch tile. It 
seems that above 36-inch the intervals could be 4 inches 
without any undesirable results, and above 48 inches a 6- 
inch interval should not be inconsistent with the above 
analysis. 

Many engineers lose sight of the fact that usually grades 
and tile sizes can be so adjusted that the minimum eco- 
nomical coefficient can be used almost uniformly throughout 
a project where the grades are not too flat. 


Broader Scope for Engineering* 

HE broadening scope of engineering training and prac- 

tice is a recognition of the engineering type of mind. The 
administrative side of industry has brought the engineer face 
to face with the greatest problem of all ages, the status of the 
human factor in industry. While formerly “engineering” was 
used to denote activities in design, construction and opera- 
tion of machinery, highways, bridges, etc., today the indus- 
trial engineer, financial engineer and other types of engineer 
are being trained, indicating the passing of empiric and 
speculative methods of attacking the problems of industry 
and the growing importance of the scientific method in its 
broad application to human welfare. 

The demand for further extension of the curriculum of 
engineering schools to include instruction in human relations 
is logical and deserves very careful consideration, but this 
demand is frequently made for the purpose of having men 
prepared to suit some peculiar industry or the opinion of 
some particular group of people. As a consequence there 
are appearing some narrow and highly specialized courses of 
instruction to meet these demands. While there are some 
places where special courses of the kind mentioned are justi- 
fiable, these special courses do not solve the general problem 
and there are certain grave objections to these highly special- 
ized courses so strongly demanded by industrial managers. 

*From an address by Dexter S. Kimball, dean of the college of 


Engineering, Cornell University, before the Academy of Political 
Science. 


Tractor Motor Lubrication and Kerosene Fuel 


FFORTS have been made by F. W. Duffce of the depart- 
ment of agricultural engineering, University of Wiscon- 
sin, using one brand of lubricating oil to determine the last- 
ing qualities of the oil when burning kerosene. This oil had 
an initial viscosity of 540 seconds at 100 degrees Fahrenheit 
2s measured, and at the end of fifteen hours running the vis- 
cosity had dropped to an average of 200 seconds for two- 
tests, and the oil had to be changed. The greatest drop in 
viscosity occurred during the first two and one-half hours. 

It was found important to warm up the motor well be- 
fore shifting from gasoline to kerosene. By burning the high- 
test gasoline for half an hour at the beginning no material 
advantage was obtained over merely warming up with com- 
mon low-test gasoline. Different motors will, of course, ob- 
tain different results; in some cases oil will last twice as long, 
the principal reasons being the amount of oil in the crank- 
case and the efficiency of the carburetor. 
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Agricultural Engineering Development 


A Review of the Activities and Recent Progress 
in the Field of Agricultural Engineering Investi- 
gation, Experimentation and Research 


ISCOSITY anp Friction, W. H. Herschel [Journal of 

the Society of Automotive Engineers, New York, 10 
(1922), No. 1, pp. 31-41, figs. 2.] The author divides the 
study of lubrication into different regimes in which different 
properties of the lubricant have the controlling influence, and 
discusses at length viscosity effect in the complete-film-lubri- 
cation regime. Comment is made on the properties of lubri- 
cants, units for viscosity measurement, and absolute viscosity 
relation to the readings of instruments ordinarily used. 
Mathematical analysis are presented with reference to data 
given in tabular and chart form. 

The estimation of viscosity at one temperature from the 
observed viscosity at another temperature is treated in a 
somewhat similar manner, including a discussion on com- 
plete film lubrication, general friction, and viscosity. 

Consideration is given to the transition point, the rela- 
tion between the different factors at the transition point and 
incomplete film lubrication, and the oiliness of lubricating 
oils. A lengthy discussion is also given of the differences in 
oiliness of different lubricants as indicated by laboratory and 
service tests. 

Ten specific desirable features of oil friction testing ma- 
chines are enumerated as (1) means for attaining as high a 
pressure as possible without danger of an inconveniently 
rapid change in area of rubbing surface due to wear, (2) a 
drive arrangement to permit of a sufficiently low speed, (3) 
a sensitive and easily calibrated method of measuring fric- 
tion, (4) means for supplying the lubricant in unlimited or 
in definitely measured quantities together with a device for 
spreading it uniformly over the rubbing surfaces, (5) means 
for measuring the pressure in the oil film, (6) means for 
measuring the temperature of the oil film, (7) means for con- 
trolling the temperature of the bearing, (8) means for ob- 
serving the point of seizure accurately and to prevent rough- 
ening of bearing and journal when seizure occurs, (9) means 
for measuring and adjusting the film thickness. and (10) 
means for changing the rubbing surfaces readily to permit th> 
study of wear, bearing metals, and efficiency of oil grooves, 
and more especially for maintaining the rubbing surfaces at 
a constant smoothness when ‘esting lubricants. 

It is concluded that “in comparing viscosity and friction 
it is necessary to use a unit cf absolute viscosity, preferably 
poises can be calculated from times of flow in seconds by 
suitable equations that are given for the viscosimeters most 
frequently used. In estimating the change of viscosity with 
the temperature, it is convenient to make use of the cbserved 
fact that, with certain restrictions, the logarithmic viscosity- 
temperature graphs are straight lines which meet at a point. 
Friction tests with complete film lubrication can give no in- 
formation in regard to the quality of a lubricant, and viscosi- 
ty is measured more readily with a viscosimeter. 

“The only use of a friction-testing machine for determin- 
ing quality of a lubricant is in measuring oiliness, and this 
must be done at high pressures, low speeds or other conditions 
which cause incomplete film lubrication. It can be assumed 
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that the pressure must be over 800 pounds per square inch 
(56.2 kilogram per square centimeter) or the speed less than 
40 feet per minute (0.2 meters per second). Bearing metals 
also should be tested with incomplete film lubrication. It is 
impracticable to keep a constant smoothness of rubbing sur- 
faces with a journal bearing, so that changes in friction, 
commonly supposed to be due to changes in quality of lubri- 
cant, are generally due to changes in smoothness. 


“Service tests are even more untrustworthy than friction 
tests, because there are a multitude of bearings whose tem- 
perature can not be controlled or estimated readily. The best 
solution of the difficulty appears to be the use of a disk ma- 
chine. The disk could be kept of constant smoothness by 
removing an interchangeable veneer and subjecting it to a 
standardized polishing process after the test of each oil, if 
necessary. A journal could not be kept polished in this way 
because the radius of curvature, and consequently the film 
thickness, would be changed.” 


NEW Hyprautic APPARATUS FOR MEASURING TRAC- 

TIVE Errort, M. W. Polak [Mededeelingen van de 
Landbouwhoogeschool en van de daaraan Verbonden Insti- 
tuten (Wageningen), 21(1921), No. 3, pp. 48, pls. 5, fig. 1.] 
This report deals with traction dynamometers in general and 
hydraulic and spring types especially. Comparative experi- 
ments with different types indicated that in a comparison of 
the reliability of similar dynamometers, experiments should 
be made with the two instruments connected in series. These 
should yield the same results in several trials, and any marked 
variation in results is taken to indicate the unsuitability of 
the apparatus. 


Experiments with spring dynamometers showed that they 
do not indicate a lower tractive effort than the actual as is 
generally supposed. A new hydraulic dynamometer is de- 
scribed, the principle of whichisbased on therelation between 
the pressure upon a liquid and the quantity of it which will 
flow out of an opening of a given size within a given time. 
The instrument consists of a cylinder and piston, with a 10- 
centimeter stroke and diameter, a high-pressure rubber 
tube, and a measuring apparatus. When in operation, water 
is permitted to flow under pressure from a small opening into 
a glass measuring tube. The quantity of water flowing into 
the tube in a given time gives a direct measure of the average 
tractive effort, and duration of time is measured precisely as 
the opening and closing of the tap is controlled automatically 
by a chronometer. 

Comparative experiments with hydraulic and spring 
dynamometers are reported, leading to the conclusion that 
there is no special traction dynamometer available which can 
be used in comparative studies of traction with absolute ac- 
curacy. In all the instruments studied the necessity for de- 
termining maximum variations in results was evident. How- 
ever, the hydraulic instruments yielded far better results than 
those working on the spring principle, and had the further 
advantage of indicating the average tractive effort directly. 
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EPORT on HEAT INSULATORS BY THE ENGINEERING 

COMMITTEE OF THE Foop INVESTIGATION Boarp [Great 
Britain Department of Scientific and Industrial Research, 
Food Investigation Board, Special Report No. 5(1921), pp. 
61, figs. 16, published in London.| Studies of the thermal 
conductivity of the insulating materials commonly used in 
cold storage work are reported. 

It was found that cork, slagwool, charcoal, and wood fi- 
bers, when of good quality and dry, have practically the same 
thermal conductivities, namely, 0.00011 gram calory per 
second per centimetre per one degree centigrade (0.32 B.t.u. 
per square foot per hour for one inch thickness and for one 
degree Fahrenheit difference in temperature). “Judging 
from the fact that such entirely different materials are about 
equally good as insulators, it would appear that their resis- 
tance to conduction is not very far from the limiting value 
that is practically obtainable by subdividing the air space. 
In this connection it is of interest to note that still air has a 
thermal conductivity of only 0.00005 C.G.S. units (0.14 
B.t.u.’s per square foot per hour for one inch and for one de- 
gree Fahrenheit difference) or barely half that of the best of 
these materials, so there is still a margin for improvement by 
finding a more suitable material in cellular form.” 

Different brands of cork varied slightly in efficiency as 
insulators, but it is concluded that with samples of good 
quality such differences are not very considerable. 

“It is clear that the thermal conductivity of materials in 
general such as cork is not an invariable physical constant 
like the thermal conductivity of pure metals. It follows that 
it is advisable to test samples of various consignments just as 
it is desirable to determine the calorific value of a fuel or any 
other commercial commodity. Materials that are liable to 
deteriorate in use decrease in efficiency as insulators in con- 
sequence of such change and the tests indicate that the de- 
crease may be quite considerable. Coarse granular materials 
permit of the circulation of convection currents in the ma- 
terial which complicate the phenomenon of the heat trans- 
mission.” 

Supplementary studies of so-called cellular expanded rub- 
ber, consisting of rubber expanded by gas into a highly cellu- 
lar form, showed that the conductivity of this material was 
lower than that of cork or any other substance studied, being 
only one and one-half times that of still air. The weight of 
the cellular rubber was only about half the weight of an equal 
volume of slab cork. The conductivity of spongy rubber was 
found to be greater than that of cork. Descriptions of ex- 
perimental methods used are appended. 


EASURING ANnp MarkKETING FARM TIMBER, W. R. 

Matton and W. B. Barrows [U. S. Dept. Agr., 
Farmers’ Bulletin 1210(1921), pp. 62, figs. 20.] The pur- 
pose of this bulletin is to furnish information on the amount 
and value of standing timber and on the best means of 
marketing. Data are included on the different kinds and 
grades of timber products, the methods of estimating and 
measuring them and ascertaining their value, methods of 
selling, markets, and current market prices. 


a yg TREATMENT IN ImHoFF TANKs, R. Riker [ Pub- 
lic Works, New York, 52 (1922), Nos. 3. pp. 39-42: 4, 
pp. 59-62: 5, pp. 89-91: 6, 106-107, figs. 7.] This report, a 
contribution from the Department of Health of New Jersey, 
summarizes experience with 37 Imhoff sewage tank installa- 
tions in New Jersey serving 33 municipalities, 5 institutions, 
and 3 corporations. The widths of the tanks designed in the 
State range from 12 to 35 feet, the lengths from 30 to 70 feet, 
and the depths from 12 to 30 feet. Experience in the state 
does not indicate that the advantages in operation gained by 
building deep tanks warrant the increased cost of construc- 
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tion. It is agreed that the same bacteriological action occurs 
in both the one-story and two-story tanks. Grit chambers 
should be installed previous to tank treatment, but it is stated 
that no satisfactory grease trap for use at the plant is avail- 
able. Pumping the sewage has somewhat the same effect on 
the suspended matter as fine screers. 

It is concluded that the promiscuous installation of Im- 
hoff tanks should cease, and that careful consideration of all 
factors should precede a decision to use Imhoff tanks for 
settling purposes. 


MPORTANCE or Goop AND WHOLESOME WATER FOR 

THE Farm, C. Zwagerman and L. W. Dewaardt [De 
Beteekenis van Goed en Voldoende Water voor het Boeren- 
bedriji. Goes: N. V. Waterleid. Maatsch. Zuid-Beveland, 
pp. 55, figs. 32.] This publication deals with water supplies 
for farms in the Netherlands, with particular reference to 
their sanitary aspects when used for drinking by man or 
animals, for cleaning purposes, and in butter and cheese 
making. Methods of storage and distribution of drinking 
water in dwellings, in stalls, and in pastures are discussed. 


HE DETERMINATION OF DISTANCE BETWEEN DRAINS, 

E. Kruger [/nternationale Mitteilungen fur Bodenkunde, 
published by F. Wunder, Berlin. 11(1921), No. 3-4, pp. 
105-110.} Studies on the relative permeabilities of soils as 
influenced by their content of particles of less than 0.01 milli- 
meter and of particles between 0.01 and 0.05 millimeter in 
diameter showed that the permeability increased as the con- 
tent in coarser particles increased. This is considered to be a 
logical basis for the establishment of accurate methods for de- 
termining the proper distance between drains, the results 
being taken to indicate that the distance may be greater as 


the content of coarse matter increases. No exact relation is 
derived. 


ORK Uri.izinc Teams, M. Ringelmann [Journal d’ 

Agriculture Pratique, Paris, n. ser., 35(1921), No. 49, 
pp. 472, 473, fig. 1.] The results of a study and analyses of 
the utilization of teams during a year on a French farm 
averaging 259.4 hectares (about 641 acres) are briefly re- 
ported. 

The work stock consisted of 17 horses and 18 oxen. Dur- 
ing the year it was found that there were 7,591.25 animal 
days of team work out of a possible total of 10,770.5 animal 
days, or a percentage utilization of 70.4. The highest utili- 
zation of animal days of team work was in March and 
October and the lowest in June and July. It was 87 per cent 
in March and 82 per cent in October. It is noted that 167 


hectares were in clover, oats, beets, potatoes, carrots, and 
turnips. 


EST oF A TRACTOR OPERATING ON PRODUCER Gas, R. 

Greilsammer [Comptes Rendus des Seances de L’Acade- 
mie D’Agriculture de France, Paris, 7(1921), No. 32, pp. 
696-701.] A comparison of low-grade gas produced by the 
combustion of charcoal with gasoline as a tractor motor fuel 
in actual plowing is briefly reported, showing that the gaso- 
line cost on this type of work in a 35 horse power four-cylin- 
der motor was from six to seven times greater than the cost 
of the producer gas used. The gas produced about 25 per 
cent less power per unit than gasoline. More lubricating oil 
was required with the gas but the oil retained its lubricating 
properties a longer time. It is noted that valves, valve seats, 
and spark plugs were in better condition after using gas than 
after using gasoline. It is concluded that at present prices 
of charcoal an economy of about 85 per cent can be effected 
by the use of producer gas for tractor motors on plowing. 
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pone IGATION on Sort POLLUTION AND THE RELA- 
TION OF THE VARIOUS TYPES OF PRIVIES TO THE SPREAD. 
or INTESTINAL INFEcTIONS, I. J. Kligler [Rockefeller 
Institute Medical Research Monograph, New York, No. 15 
(1921), pp. 75, figs. 3.] Investigations are reported on the 
various types of privies in use, particularly with regard to 
the danger of soil polution and its relation to the spread of 
intestinal infections. Special attention was given to the pit 
and septic types of privy, although other varieties, particu- 
larly the pail and chemical closets,-were also studied. 


Repeated tests were conducted in the laboratory to deter- 


‘mine (1) the viability of the typhoid and dysentery bacilli 


in soil and in increment under different conditions, (2) their 
ability to penetrate through columns of soil of different 
porcsity, (3) their viability in septic fluids and effluents, and 
(4) the nature of the antagonistic factors in soil and septic 


- material which influence the viability of these microorgan- 


isms. In the field work various types of privies of different 
ages were examined, particularly with regard to the extent of 
pollution of the soil surrounding these privies, their relation 
to well pollution, and the passage of material from the privies 
through the soil to adjoining wells. 

It was found that the typhoid and dysentery bacilli suc- 
cumb rapidly on exposure to an unnatural environment. 
Both typhoid and dysentery bacilli died out in from one to 
five days in septic tanks. In solid feces it is thought that the 
typhoid bacilli may survive for a period of from ten to fifteen 
days, while the dysentery bacilli were found to rarely survive 
longer than five days. The ara-typhoid bacilli were the most 
resistant members of the group and the Shiga dysentery 
bacillus was the most sensitive. The survival period of these 
organisms in soil was greater than in either feces or septic 
fluid and varied particularly with the moisture and reaction 
of the soil. 

Temperature affected the viability, but the two main fac- 
tors normally were moisture and reaction. In moist, natural 
soil, with a pH value of from 6.6 to 7.4, the typhoid and 
dysentery bacilli were recovered up to 70 days. In the same 
soil dry, the bacilli were not recovered after two weeks. In 
moist, acid soils, with a pH value of from 4.8 to 5.4, 90 per 
cent cf the inoculated bacilli died out within the first 10 days. 
The others survived as long as 30 days. Alltheorganismssur- 
vived longer near freezing temperature (4 degrees Centi- 
grade) than at higher ones (20 to 37 degrees). The anta- 
gonistic action of soil bacteria on typhoid and dysentery 
bacilli was found to be due largely to the alkaline reaction re- 
sulting from their metabolism. Specific inhibitive substances 
were, however, elaborated by some soil bacteria, notably 
Bacillus fluorescens and Bacillus proteus. 

The spread of pollution from a focal point was found to 
be limited in scope. Typhoid and dysentery bacilli under 
experimental conditions were not observed to spread laterally 
to any appreciable extent, although they were carried verti- 
cally through a column of two feet of porous soil. In denser 
soil they failed to penetrate through one foot. In the field 
where the subsoil was free from pollution, either near pit 
privies or near tile pipes from septic tanks, contamination 
extended downward to a depth of from three to five feet, and 
laterally only about three feet from the bottom of the pit or 
tiles. It is thought that heavy rains or constant dripping of 
water may carry surface pollution to a depth of ten feet. 


Pollution of wells is concluded to be usually surface in 
origin. There was no correlation between the type or prox- 
imity of the privy to the degree of contamination of the ad- 
jacent wells. The purity of the well water varied rather with 
the condition of the well. Driven shallow weils with pumps 
were, as a rule, free from contamination, while dug wells with 
pumps or buckets were generally grossly polluted. Experi- 
ments with fluorescin failed to show subsoil pollution of wells 
from privies, but proved in some instances at least the possi- 
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bility of surface contamination. 


The general conclusion is drawn that in moderately com- 
pact clay, sand clay, or sandy soil free from cracks, the possi- 
bility of subsoil pollution of ground water is negligible, pro- 
vided the ground water level is more than ten feet below the 
polluted area. ‘The pit privy can be used safely in any soil 
similar in character to those studied in the course of this in- 
vestigation, provided the ground water level does not rise 
higher than ten to fifteen feet from the surface. In such 
soils a pit about three feet deep would be within the limits of 
safety if propérly protected against flies. The cheapness and 
the relatively little care that it requires would recommend it 
in certain communities. 

“In limestone regions and in soil where the water table is 
near the surface, the pit privy should not be considered safe. 
In such localities the Kentucky sanitary privy or one of simi- 
lar design might be recommended. This type of privy should 
have a sufficient storage capacity to allow time for the de- 
struction of pathogenic bacilli, approximately five days. If 
that precaution is taken there should be very little danger of 
infectious material passing from the drains to the ground 
water, especially if there is a layer of soil of about five feet 
between the drain and the ground water level. The drain 
pipe should also be placed about two feet below the surface. 

“In general, it should be emphasized that any form of 
subsoil disposal should be designed with a knowledge of the 
character of the soil and particularly with due regard to the 
ground water level. The vertical distance between the source 
of pollution and the ground water is the significant factor. 
The horizontal distance between the source of pollution and 
the well is of relatively slight importance except when there 
are underground channels or cracks in the soil.” 


ULLIES: How to Controt AND RECLAIM THEM, C. E. 

Ramser | United States Department Agriculture, Farm- 
ers’ Bulletin 1234(1922), pp. 44, figs. 35.] The results of a 
study of the causes, types, results, and occurrence of gullies 
and of methods of prevention of gullying are presented in this 
bulletin. The more important methods of prevention dis- 
cussed are plowing in and seeding, tiling and plowing in, tree 
planting, and the use of soil-saving dams. 

Detailed information is given on the construction of loose 
straw, wooden stake, brush, woven wire, log, willow post, 
loose rock, stone masonry, concrete, and earth dams, on drop 
inlets for highway culverts and on outlets for soil-saving 
dams. Tabular data are also given showing cross sectional 
areas of pipe or conduit for drop inlet, soil-saving dams for 
rolling watersheds with length equal to about twice the width 
and showing distances between dams in gullies for dams of 
various heights and gullies of various bottom widths. 


HE Mopern Packinc House, D. I. Davis [Chicago: 

Nickerson & Collins Co., 1921, second edition, revised 
and enlarged, pp. XVI-+-472, figs. 172.] This is a new, re- 
vised, amplified, and enlarged edition of this book, the first 
edition of which was prepared by F. W. Wilder. It is a com- 
plete treatise on the design, construction, equipment, and 
operation of meat-packing houses according to present 
American practice, including methods of converting by-pro- 
ducts into commercial articles. It contains chapters on 
modern packing houses; location and construction; plant de- 
sign; refrigeration equipment; refrigeration requirements; 
power plant requirement; coolers; warehouses; slaughtering 
cattle; dressing yields and cattle cutting; hides and pelts; 
oleo oil and stearine; bone department; tank house depart- 
ment; tank water; fertilizer; casings; beef miscellany; sheep 
and calves; hog slaughtering; pork cuttings; curing meats; 
lard, compound, and greases; smoke house; domesticsausage: 
dried sausage; butterine; boxes and cooperage; and depart- 
mental accounting. 
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NVESTIGATIONS on THE AcTION oF SLOW SAND FIL- 
TRATION, W. Hilgers and L. Lauter [Gesundheits- 
Ingenieur, published by R. Oldenbourg, Munich and Berlin, 
44(1921), No. 31, pp. 381-388.] Ten different series of 
studies on the factors influencing the purifying action of slow 
sand filters on water are reported. The influence of adding 
potassium cyanid on the protozoan content of filters was 
especially studied. 


It was found that the temporary suppression of the filter 
action by potassium cyanid is not due to its toxic action on 
the protozoa but rather to the destruction of the film of 
colloidal organic matter on the surface of the filter. 

It was found possible to form an artificial film such that a 
filtering action for bacteria took place, but such filters do not 
have normal action. It is concluded that the action of a slow 
sand filter depends primarily on thegelatinousorganic matter 
which is separated mechanically from the filtered water but 
that filtration as a whole depends upon a series of factors, 
including depth and density of sand layers and organic mat- 
ter content of the water, the activity of which involves 
colloidal phenomena. 


HE CoeFFICIENT OF ROUGHNESS IN CORRUGATED-IRON 

Pirz, D. L. Yarnell [Engineering News-Record, New 
York, 88(1922), No. 9, pp. 352, fig. 1.] In a contribution 
from the N. S. Dept., of Agriculture the results of 147 tests 
of 8 and 10-inch corrugated-iron pipe on nine grades rang- 
ing from 0.05 to 1.5 per cent to determine the coefficient of 
roughness ” for Kutter’s formula are reported. This coeffi- 
cient was found to vary from 0.017 to 0.021 for pipe flowing 
full. There was a rather consistent variation in the value of 
n for the two sizes of pipe, for which no explanation is 
offered. 


ALM Om Morors AND BURNERS AND THEIR ACTUAL. 

Use 1n CoLontAL AGRICULTURE, G. Perpete [Annales de 
Gembloux, Brussels, 27(1921), No. 12, pp. 385-397, figs. 2.] 
Experience in the Belgian Congo on the operation of an in- 
ternal-combustion engine and an oil burner using palm oil 
as fuel is described. 

Tests with a 10-horsepower internal-combustion engine 
using an incandescent bulb for ignition indicated a minimum 
of carbonization and nearly perfect combustion. The palm 
oil was found to remain liquid in all parts of the fuel line, 
and a regular speed was maintained with a constant fuel 
charge. The consumption of lubricating oil apparently was 
exceptionally low. 


ERVICE Tests oF TREATED AND UNTREATED FENCE 
Posts, J. D. Maclean. [American Wood Preservers As- 
sociation Proceedings, 17(1921), pp. 401-424, fig. 1.] The 
results of a series of experiments conducted by the forest 
service, U. S. Department of Agriculture in cooperation with 
a number of the state agricultural experiment stations, on the 
durability of treated and untreated fence posts are reported. 
With a few exceptions the posts treated at the experiment 
station averaged from 5 to 6 inches in diameter and from 
6.5 to 7.5 feet in length. Most of them were treated in the 
round form. A large proportion of the treated posts had been 
in service from ten to twelve years at the time of the last in- 
spection. 

It was found that the durability of the posts, whether 
treated or untreated, is influenced by a number of factors 
such as species, methods of seasoning, size of post, propor- 
tion of heartwood and sapwood, shape, and soil and climatic 
conditions. 

Radial penetration was found to be of prime importance, 
and a good absorption was not always an indication of satis- 
factory treatment. Some species, such as basswood, bay, 


cottonwood, poplar, and willow appeared to take heavy ab- 
sorptions due to end penetration but were very difficult to 
penetrate radially. This is taken to indicate the importance 
of securing the best possible radial penetration at the ground 
line and of the thorough treatment of both tops and butts, 
especially the tops of posts of nondurable species. The 
superiority of treatment of the entire post over butt treat- 
ment only was very marked. Butt treatments are apparently 
more suitable for posts of the durable woods in the split 
form or where they have very little sapwood. Brush treat- 
ment increased the life of the posts but was very inferior to 
the open tank method. Charring posts seemed to be of very 
little value as a protection against decay. 

The order of merit of the nonpressure treatments em- 
ployed, beginning with the most satisfactory method, was as 
follows: (1) Open tank treatment of the entire post in 
creosote oil, with butts treated in a hot bath followed by a 
cold oil bath for the entire post, (2) hot and cold bath butt 
treatment with coal-tar creosote, (3) cold oil bath only with 
coal-tar creosote, and (4) brush treatment with coal-tar 
creosote. 

Water-gas tar apparently possesses preservative quali- 
ties, but the importance of selecting a water-gas tar of good 
quality is emphasized. Crude oil by itself seemed to be very 
unsatisfactory for post treatment on account of its low toxic 
value and the difficulty of obtaining a good penetration. The 
good results secured with the use of crude petroleum and 
with water- gas tar for the hot bath are taken to indicate the 
practicability of substituting a cheaper oil for the heating 
— when creosote is employed for the subsequent cold 

ath. 

The results of the experiments in various sections of the 
country showed that posts decay much more rapidly in the 
southern states than they do in the North. The open tank 
method of treatment seemed to be entirely satisfactory for 
fence posts, provided they were properly prepared and a 
suitable preservative used. 


Analyses of several oils used in the experiments are in- 
cluded. 


EPORT on CLEANING CaNALs WitH MoopiFiep Disk 

Harrows, MInipoKA IRRIGATION Project, IDAHO, H. L. 
Crawford. [Reclamation Record (U.S.),Washington,D.C., 
13(1922), No. 2, pp. 22-24.] In experiments on the cleaning 
of irrigation canals of moss or so-called seaweed, it was found 
that submarine saws and scythes while effective were not 
feasible. A modified disk harrow was found not only to re- 
move moss but to go down into the silt on the canal bottom 
and loosen a great part of the moss bulbs. It was found that 
only two cleanings were necessary for the season instead of 
one every two or three weeks with saws or scythes. A crew 
could clean on an average of one mile per day of main canal 
and 1.75 miles of lateral. 

The essential difference between the modified disk and 
the ordinary farm disk harrow is in the steel frame which 
connects the disks to the drawbar. It consists of two 5/8-by- 
134-inch steel bars bent to form a semicircle three feet in 
diameter and placed one above the other at a distance of 
about four inches and rigidly bolted together at six points. 
A horizontal cross brace, consisting of a 134-by-3-by-'%4-inch 
angle, joins the ends of the curved bars. A heavy tongue 
about eight feet long and shod with steel on both sides is 
fastened at one end to the center of the angle-ironcrossbrace. 
This tongue works between the curved bars and can be 
swung to several angles and bolted rigidly to the semicircular 
part of the frame. A heavy steel ring is fastened to the 
other end of the tongue, to which two 3¢-inch crucible steel 
cables twenty-five feet in length are attached for lateral 
work, or two fifty-foot cables on the main canals. The disk 
is operated by a team on each bank hitched to one of these 
cables. Twenty-inch disks are used on 7-inch steel shafts. 
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American industry a few of the many billions of dollars 


A.S.A.E. Council Meeting in Chicago 


HE Council of the Society held its second meeting of 1922 

at the office of President Curtis, Chicago, June 13. The 
members of the Council present were President A. J. R. Cur- 
tis, Treasurer Frank P. Hanson, F. N. G. Kranich, George 
W. Iverson, and E. A. White. 

The Council voted to publish one thousand copies of the 
1920 A. S. A. E. Transactions. Work had already been well 
under way, so that the Transactions will be printed and 
mailed to the membership some time during the month of 

uly. 

‘ 7 discussing the advisability of publishing original arti- 
cles of permanent engineering value, that previously appeared 
in the Journal, in each volume of the Transactions, the Coun- 
cil passed a resolution that such original articles prepared 
either by members or non-members of the Society, which 
were prepared especially for the Journal, shall hereafter be 
published as a part of the Transactions. This will avoid the 
necessity of members keeping bound volumes of the Journal 
in order that all material of permanent engineering value 
may be filed, as this material will also be published in the 
Transactions, which are more convenient for reference pur- 
poses. 

A motion was passed by the Council instructing the 
Secretary to get an estimate on the publication of one 
thousand copies of the 1921 Trarsactions and submit by let- 
ter ballot to the Council for decision as to publication during 
the latter part of the present year. 

The amendment to paragraph -C-35 of the Corstitution 
offered at the last annual business meeting of the Society, 
providing that the time and place of the annual meeting shall 
be designated by the majority of members in attendance at 
the business session of the previous annual meeting, was dis- 
cussed by the Council. The Council voted to lay the amend- 
ment of the table. 

The Council discussed at considerable length the pro- 
posal to hold an agricultural engineering exposition in con- 
nection with the sixteenth annual meeting of the Society next 
December, and upon motion the Council decided to act as a 
committee to investigate the possibility of holding sich an 
exposition and report on the matter at an early date. 

Other matters, the most important of which were those of 
finances, membership, and publicity, were also discussed by 
the Council. The financial corditicn of the Society at the 
present time is favorable but whether or not the organiza- 
tion will come out at the end of the year without a deficit will 
depend principally on how well members in arrears for dues 
pay up between now and that time. It is very desirable that 
the Society close the year 1922 without a deficit. 


Survey of Simplification Needs by A.E.S.C. 
T THE request of Secretary of Commerce He-bert 
Hoover, the American Engineering Standards Committee 

will undertake at once a canvass todetermine what simplifica- 

tion in manufactured products is most needed and most de- 
sirable. This canvass will be conducted through the engi- 
neering and technical bodies having representatives on the 

Committee or cooperating in its work. The survey of simpli- 

fication or standardization needs and possibilities will ex- 

tend into almost every industry in America. 
This assignment to the American Engineering Standards 

Committee is one of Secretary Hoover’s steps to retrieve for 


wasted annually, as revealed in the report on waste in in- 
dustry which was made not long ago by a committee also ap- 
pointed by Mr. Hoover while he was president of the Feder- 
ated American Engineering Societies. The latter committee 
found that waste in industry was due largely to an over- 
multiplicity in number of products as well as to inefficiency in 
process. 

Of equal significance is the fact that Mr. Hcover’s request 
that the American Engineering Standards Committee con- 
duct this survey and the acceptance of the assignment by the 
Committee indicate a coordination of the work in the simpli- 
fication of manufactured products, sponsored by Secretary 
Hoover, and the work of the American Engineering Standards 
Committee in the unification of standards on a national 
basis. 

What should be the relationship between the simplifica- 
tion work of the Department of Commerce and the standardi- 
zation work of the American Engineering Standards Commit- 
tee has been the subject of considerable discussion. It is 
clear now that there will be no duplication or overlapping. 
There seems to be general recognition of the fact that s.mpli- 
fication of product and improvement of process are to a 
large degree only other words for standardization: that they 
are standardization put to work. The joint movement for 
standardization and simplification may, therefore, be said to 
have begun its work in its own household by standardizing, 
simplifying, and unifying its own machinery and processes. 

The executive committee of the A. E. S. C. has, by resolu- 
tion, pledged the cooperation of the Committee to the De- 
partment of Commerce. Representatives of the Committee 
recently held a conference on the subject with Mr. Hoover at 
Washington. Subsequently an arrangement was made for 
permanent exchange of representatives between the two or- 
ganizations so that there may be of the clesest possible co- 
operation between the Commerce Department’s division of 
simplified practice and the American Engineering Standards 
Committee. 


Colors for Traffic Signals to be Standardized 


CONFERENCE on the standardization of colors for 
traffic signals was recently held in New York under the 
auspices of the American Engineering Standards Committee. 
There were present representatives of practically allofthebig 
national engineering societies, safety associations, electric and 
steam railway interests, automobile dealers, manufacturers’ 
and users’ associations, police and traffic departments, insur- 
ance companies, and several departments of the federal 
government. 

The conference agreed unanimously “that there should 
be national uniformity in the use of colors for signals” and 
that the detailed technical work involved in bringing about 
such uniformity should be carried out by a thoroughly 
representative sectional committee under the auspices and 
procedure of the American Engineering Standards Commit- 
tee. Included in the scope of the work as defined were the 
following: 

1. The use of colored lights on all highway vehicles. 

2. Their use on all signals along highways and at curbs, 
both permanent and temporary. 

3. Their use for highway crossing signals for steam and 
electric railways. 
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4. A coordinated relation of color, form, position and 
number of signals. 

5. A coordinated relation to systems of flashing, moving 
or other similar lights. 

6. Colors for nonluminous as distinguished from lumin- 
ous signals. 

7. Recommendations on the use of colors for emergency 
exit signals. 

8. Methods of specifying or defining colors for signals 
purposes. 

y. Any other closely related matters which, in the opin- 
ion of the sectional committee, form a part of the subject 
to be considered. 

On the motion of Dr. M. G. Lloyd of the U. S. Bureau of 
Standards, a resolution was adopted declaring it to be the 
sense of the conference that any sectional committee of the 
A. E. S. C. which takes up the standardization of colors for 
signals should endeavor to coordinate such standardization 
with existing standards for traffic purposes, such as thos2 
used in water and aerial navigation and on steam and 
electric railways. 

The conference did not advocate the substitution of green 
for red as a danger signal, as was erroneously reported in cer- 
tain of the daily papers through a misinterpretation of dis- 
cussion at the conference. On the contrary, the ideas ex- 
pressed at the conference were emphatically that red should 
be used to indicate danger and for no other purpose. In con- 
formity therewith, it was suggested that green be substituted 
for red as the color for lights for emergency exits of public 
buildings as indicating paths that lead to safety. 

No final technical decisions were reached at the confer- 
ence, these being left to be worked out in detail by a thorough- 
ly representative sectional committee. 


Cleaning Grain to a No-Dockage Basis 


HE advantages of removing weed seed from grain at the 
time it is threshed have been generally recognized. 
Nearly all threshing machines have sieves to remove weed 
seeds which are smaller than the grain being threshed, but 
some device for removing wild oats, cockle, wild peas, and 
other weed seeds is of even greater benefit. During the past 
twenty years many attempts have been made to build a re- 
cleaner that would clean the grain to a no-dockage basis. 
The U. S. Department of Agriculture became interested in 
this work four years ago, and the experiments have de- 
veloped one simple and practical recleaner for threshing ma- 
chine use. A copy of the 1921 investigations along these lines 
will be sent on request to the department. 


This year ten threshing machines are being equipped with 
recleaners for removing the dockage from wheat and rye at 
the time the grain is threshed. Eight of the recleaners are of 
the disk type, one is of the sieve type commonly used in for- 
eign countries, and the other is an aspirator designed and 
built by the office of grain investigations of the U. S. De- 
partment of Agriculture at Portland, Oregon. This work is 
being carried on by the Department of Agriculture in co- 
operation with J. I. Case Threshing Machine Company, 
Advance-Rumely Company, Minneapolis Thresher Com- 
pany, Nichols & Shepard Company, Port Huron Thresher 
Company, Carter-Mayhew Manufacturing Company, and 
the owners of the threshing machines on which the recleaners 
are being installed. 


The location, size, and kind of separator, and the name 
of the owner of the thresher on which recleaners are being 


placed follow: : 
Disk TYPE RECLEANERS 


Hastings, Minn. 3 miles N. W. 20x34 Port Huron, E. H. 
Chamberlain. 
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Farmington, Minn. 6 miles S. E. 36x58 Case, I. F. Hinz. 

Fergus ralls, Minn. 26x46 Case, R. A. Gehrke. 

Halsted, Minn. 4 miles S. W. 44x64 Red River Special, 
Jalmer Heere. 


Michigan, N. D. 6 miles S. W. 40x64 Gaar-Scott, George 
E. Duis. 


Milbank, S. D. 8 miles S. E. 28x48 Advance-Rumely, 
Louis Mielitz. 

Spangle, Wash. 28x44 Advance-Rumely, George W. Carr. 

Hopkins, Minn. 36x56 Minneapolis, Minneapolis Thresh- 
ing Machine Company. 

SIEVE TYPE KECLEANER (ADVANCE-RUMELY) 

Pomeroy, Wash. 32x—Advance-Rumely separator, W. W. 
Richardson. 

ASPIRATOR 

Farmington, Wash. 27x—Case, E. J. Doneen. 

The recleaners have been placed so that a wide range of 
harvest and threshing conditions will be met with, and as 
many different sizes and types of separators have been 
equipped as can be properly supervised. The investigational 
work in connection with these recleaners will be conducted 
for the U. S. Department of Agriculture in the State of 
Washington by E. N. Bates and George P. Bodnar; the other 
recleaners will be under the direction of E. G. Boerner, C. R. 
Haller, and R. H. Black. One of these men will probably 
be with each recleaner whenever the threshing outfit is in 
operation. 

The grain cleaning division of the U. S. Department of 
Agriculture would like very much for as many farmers, en- 
gineers, and others interested to see one of these outfits in 
operation if possible. Individual opinions of the separation 
made by the recleaners and the value of the recleaners to 
custom threshermen and farmers will be appreciated by the 
department. 

A leading figure in the effort of the U. S. Department of 
Agriculture to bring about the cleaning of grain to a no- 
dockage basis at the thresher is Robert H. Black, a member 
of this Society, in charge of the Minneapolis office of the 
grain cleaning investigations of the U. S. Department of 
Agriculture. It will be recalled that Mr. Black presented a 
paper entitled “Removing Dockage From Wheat at the 
Thresher” at the December 1921 annual meeting of this 


Society, which was published in the February 1922 number 
of AGRICULTURAL ENGINEERING. 


Personal Items of Members 


Guy H. Hatt has been appointed director of the newly 
formed organization to be known as the National Institute of 
Progressive Farming, which will maintain headquarters in 
Chicago. Mr. Hall is well known to the tractor industry, 
being one of the pioneer tractor distributors. He was mana- 
ger of the first five national tractor shows. 


ELwoop Mean, recently elected honorary member of the 
Society, is at present in the Hawaiian Islands where he was 
called to advise with the Hawaiian Land Settlement Commis- 
sion on land settlement problems. Dr. Mead is a pioneer in 
land settlement work and recognized authority on that sub- 
ject. His work at the University of California is creating 
world-wide interest and recognition. 


Davin WEEKs has resigned as drainage engineer for the 
Dakota Engineering Company, Mitchell, South Dakota, to 
accept a position with the University of California. Mr. 
Weeks will be engaged in research work in the Division of 
Rural Institutions under the direction of Dr. Elwood Mead. 


W. C. HowELt was appointed head of the department of 
agricultural engineering at the Mississippi Agricultural and 


Mechanical College on June 10, to succeed E. R. Gross, re- 
signed. 
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128 AGRICULTURAL ENGINEERING 


E. A. WHITE is special western editorial representative of 
Class Journal Company, publishers of Automotive Industries, 
Motor World, and Motor Age. Until recently he was techni- 
cal editor of Farm Implement News. 


E. R. Wiccrns has accepted a position with the Holt 
Manufacturing Company, Peoria, Illinois, and has resigned 
as technical editor of “Chilton Tractor Journal.” 


Wanted—Correct Addresses of These 
A.S. A. E. Members 


Notre: Mail is being returned from -the addresses given below. These 
members, or others who know of their whereabouts, are requested to 
send the Secretary their correct addresses at once. Inasmuch as de- 
livery cannot now be made, AGRIGULTURAL ENGINEERING Will not be 
mailed until correct addresses are received. 


George J. Baker, 112 Theodore Street, Detroit, Michigan. 

Claude S. Bristow, Elks Club, Portland, Oregon. 

Leon P. Christensen, 375 S. First East, Logan, Utah 

George Collins, 461 Market Street, San Francisco, Cali- 
fornia. 
J. D. Eggleston, 1638 Iowa Street, Dubuque, Iowa 

D. M. Emery, Illinois Hotel, Bloomington, Illinois. 

F. K. Flynn, 1 Main Street, Watertown, Wisconsin. 

K. D. Hequembourg, 531 W. 112th St., New York City. 

W. C. Kreuger, North Carolina Agricultural College, 
Raleigh, North Carolina. 

A. M. Leoni, 3832 Reisterstown Road, Baltimore, Mary- 
land. 

J. T. Montgomery, Alva, Oklahoma. 

Arthur H. Pearsoll, 1350 Rosedale Avenue, Chicago, 
Illinois. 

John Howard Rees, 2211 Commerce Building, Colum- 
bus, Ohio. 

-S. Y. Sweeney, 111 East Campbell Avenue, Roanoke, 
Virginia. 

T. A. Toenjes, 1115 South Street, Waterloo, Iowa. 


J. C. Weidrich, c/o Dempsey Hotel, Davenport, Iowa. 
George G. Whitfield, Demopolis, Alabama. 


New Members of the Society 


MEMBERS 
B. S. CLayton, drainage engineer, 310 Donaghey Build- 
ing, Little Rock, Arkansas. 


_ Czark E. Jacosy, president, Clark E. Jacoby Engineer- 
ing Company, Shukert Building, Kansas City, Missouri. 
, y; 
TRANSFER OF GRADE 


OrMANN R. Keyser, county agricultural agent, West Union, 
Ohio. 
(From Student to Junior Member) 


James Dewey Lonc, 617 Northwestern Avenue, Ames, Iowa. 
(From Student to Junior Member) 


DarrELL B. Lucas, Greene, Icwa. 
(From Student to Junior Member) 


Applicants for Membership 


The following is a list of applicants for membership received 
since the publication of the June issue of AGricuLTURAL ENGINEERING. 
Members of the Society are urged to send pertinent information rela- 
ba on applicants for the consideration of the Council prior to 

eir election. 


Don W. Griffin, Gwalior, (swalior State, India. 


Thomas F. McGilvray, consulting drainage engineer and 
county ditch inspector of St. Louis County, 503-504 Court 
House, Duluth, Minnesota. 
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1920 TRANSACTIONS 


HE 1920 A.S.A.E. Transactions will 
be ready for distribution on or 
about August 1. Nonmembers should 
place their orders early as the supply 
is limited. Price to nonmembers 
$1.00; to members, 50 cents per copy. 


EMPLOYMENT SERVICE 


This service, conducted by the American Society of Agricultural 
Engineers, appears regularly in each issue of AGRICULTURAL ENGINEER- 
ING. Members of the Society in good standing will be listed in the 
published notices of the “Men Available” section. Non-members, as 
well as members, are privileged to use the “Positions Available” 
section. Copy for notices should be in the Secretary’s hands by the 
20th of the month preceding date of issue. The form of notice should 
be such that the initial words indicate the classification. No charge 
will be made for this service. 


Men Available 


AGRICULTURAL ENGINEER wants position as experimental agricul- 
tural engineer or with some agricultural publication. Graduate, 
1918, agricultural college of the University of Illinois. Was editor 
of the Illinois agricultural students publication in his senior year. 
For two years employed by an explosives manufacturer as agricul- 
tural sales and service man for the State of Wisconsin. At present 
associated with the land clearing department of the University of 
Wisconsin. Age 25, married, American. MA-101 


MECHANICAL AND ELECTRICAL ENGINEER, graduate of Cornell 
University and Armour Institute, with nineteen years of practical 
experience in designing, manufacturing, and marketing gasoline en- 
gines, automobiles, motor trucks and tractors, having specialized 
particularly on internal-combustion motors and their application, 
prefers mechanical work cooperating with the different manufac- 
turing and sales departments along the lines of sales engineering, or 
other work into which his qualifications would fit. MA-104 


AGRICULTURAL ENGINEER wants position in southwest. Graduate 
of University of Illinois 1915, five years practical experience on IIl- 
inois farm with power equipment, two years in charge of the 
agricultural engineering department New Mexico College of Agricul- 
ture; considerable garage experience and service experience on unit 
power and light plants. Also one summer in Philadelphia battery 
service station. MA-106 
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AGRICULTURAL ENGINEER, graduate from the agricultural engin- 
eering course of the Iowa State College, who has had a great deal 
of experience in sewer work and farm building construction in the 
southern states, is interested in securing employment with a firm 
specializing on farm structures or farm sanitation. MA-107 


AGRICULTURAL ENGINEER, graduate in agriculture at Cornell and 
trained in mechanical and electrical engineering, at present assistant 
professor of rural engineering at an agricultural college, wants posi- 
tion in the same or related field. Six years teaching experience and 
about six years engineering experience with telephones, milking ma- 
chines, field machinery, concrete pipe making machinery and gas 
engines. Thoroughly trained in automotive theory and practice, 
including repair. MA-108 


AGRICULTURAL ENGINEER wants position on a farm or with 
some firm where an engineering and general agricultural training is 
required. Will graduate from the agricultural college of the Ohio 
State University in June 1922. Major work done in agricultural en- 
gineering and farm management. Born and raised on farm. Age 
22. Unmarried. MA-109. 


AGRICULTURAL ENGINEER, graduate in mechanica) engineering at 
Michigan Agricultural College, desires position teaching all kinds of 
farm machinery or automotive work, or with sone farm-equipment 
manufacturer. Will be available April 1, 1922. Has served one year 
as instructor in tractors and trucks, and one year conducting service 
schools for a leading tractor manufacturer. Can furnish best of 
references. MA-110 


AGRICULTURAL ENGINEER, graduate of Iowa State College 1920, 
with several years of practical experience farming with machinery 
and one year’s teaching experience in high school, wants employ- 
ment on a large farm or in college teaching of power farming. 
Twenty-five years of age. Married. MA-111 


AGRICULTURAL ENGINEER, with eleven years’ experience in 
agricultural engineering instructional and extension work, is avail- 
able for position. Graduate of Agricultural College of University 
of Nebraska. Has had farm experience. Age 38. Married. MA-112. 


AGRICULTURAL ENGINEER wants position as demonstrator of farm 
machinery or building equipment, or executive position on agricul- 
tural engineering project; or conducting field tests. Accustomed to 
handling men and dealing with farmers and farm problems. Prefers 
northern location. MA-113, 
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